Appl. No. : 10/670,083 

Filed : September 23, 2003 



AMENDMENTS TO THE l fCh AIMS| 

Please amend Claims 4, 7, 14, 16, 18, 20-21 and 24 as follows.] 

1 . (Original) A method of representing audio/musical information in a digital 
representation suitable for use in content-based information indexing and retrieval, the method 
comprising: 

a) determining a first representation including a set of peaks and valleys 
corresponding to maximum and minimum values respectively of at least one characteristic of the 
audio/music; and 

b) determining a second representation including values representing relative 
differences between the determined peaks and valleys. * 

2. (Original) A method as claimed in claim 1, further including: 

c) determining a histogram of the first representation. 

3. (Original) A method as claimed in claim 2, wherein the histogram of the first 
representation includes a representation of, the population, or duration, of peaks or valleys in a 
given time interval. 

4. (Currently amended) A method as claimed in claim 1, wherein the relative 
difference value for a peak is given by: 

the difference between the magnitude of a valley immediately following the peak 
and the magnitude of the peak T ; andf 

the relative difference value of a valley is given by: 

the difference between the magnitude of a peak immediately following the valley 
and the magnitude of the valley. 

5. (Original) A method as claimed in claim 1, further including: 

d) determining a histogram of the second representation. 
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6. (Original) A method as claimed in claim 1 , wherein the audio/musical information 
is a music score. 

7. (Currently amended) A method as claimed in claim 6, further including pre- 
processing the music score before performing a), wherein the pre-processing includes: 

removing zero notes from the music scores andf 

adjoining the remaining nonzero notes to fill any gaps left by the removed zero 

notes. 

8. (Original) A method as claimed in claim 1, wherein the audio/musical information 
is an acoustic signal. 

9. (Original) A method as claimed in claim 8, wherein the acoustic signal is a vocal 
or humming signal. 

10. (Original) A method as claimed in claim 8 ? further including preprocessing the 
acoustic signal before performing a), wherein the pre-processing includes: 

converting the acoustic signal to a digital signal; 

removing noise from the digital signal; 

subjecting the noise free digital signal to pitch detection; and 

subjecting the pitch detected digital signal to interval or note detection. 

1 1 . (Original) A method as claimed in claim 10, wherein the pitch detection includes 
a windowed Fourier transform and auto-correlation of the noise free digital signal. 

12. (Original) A method as claimed in claim 10, wherein the interval or note detection 
includes logarithmically scaling the pitch detected digital signal. 

13. (Original) A method as claimed in claim 1 , wherein the characteristic of the 
audio/music is any one or more of the following: 
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volume level; 
pitch; and 

interval information. 

14. (Currently amended) A method of creating a music score database, comprising: 
representing an actual music track uniquely with a music score such that there is a 

link between the music score and the actual music track; 

representing the music score in accordance with a representing method to form 
search keywords, wherein the representing method is adapted to represent audio/musical 
information in a digital representation suitable for use in content-based information indexing and 
retrieval, the representing method comprising: determining a first representation including a set 
of peaks and valleys corresponding to maximum and minimum values respectively of at least one 
characteristic of the audio/music; and determining a second representation including values 
representing relative differences between the determined peaks and valleys, whrei nwherein the 
audio/musical information is the music score; and 

storing the search keywords in a database. 

15. (Original) A method as claimed in claim 14, further including: 

creating at least one index for storage with the database, the at least one index 
including a global feature corresponding to an entire music score wherein the global feature 
includes the histogram of the second representation. 

16. (Currently amended) A method of creating a query keyword from an acoustic 
input for retrieval of music information in a music score database, the method comprising: 

representing the acoustic input in a digital representation in accordance with a 
representing method, wherein the representing method is adapted to represent audio/musical 
information in a digital representation suitable for use in content-based information indexing and 
retrieval, 

wherein the representing method comprises: 

determining a first representation including a set of peaks and valleys 

-5- 



Appl. No. : 10/670,083 

Filed : September 23, 2003 



corresponding to maximum and minimum values respectively of at least one characteristic of the 
audio/music; and 

determining a second representation including values representing relative 
differences between the determined peaks and valleys, whrein wherein the audio/musical 
information is an acoustic signal. 

17. (Original) A method of retrieving audio/music information from a music score 
database, by matching query keywords with database keywords, the method comprising: 

a) comparing a query keyword, created from an acoustic input for retrieval of 
music information in a music score database, with a global feature corresponding to each music 
score to eliminate non-relevant database keywords; 

b) comparing the second representation of the query with the second 
representation of each database keyword; and 

c) comparing the histogram of the first representation of the query with the 
histogram of the first representation of each database keyword. 

1 8. (Currently amended) A method of creating a music score database, comprising: 

a) using a music score to uniquely represent an actual music song 
such that there is a link provided between a music score database and a music database; 

b) using a curve including a set of digital values to represent the 
music score information; andf 

c) using peaks and valleys of the curve so as to index the music score 

database. 

19. (Original) A method of converting a music score into score keywords, comprising: 

a) preprocessing a score curve so as to remove zero notes, the score curve 
including a set of digital values representing musical notes; 

b) detecting peaks and valleys of the score curve; 

c) calculating the distance between each peak/valley and valley/peak pair; 

and 
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d) using the peaks and valleys as reference points, and a note histogram of 
the peaks and valleys to serve as score keywords. 

20. (Currently amended) A method of creating indexes to organise a music score 
database created in accordance with a method, comprising: 

constructing a global feature for the complete actual music song, wherein the 
global feature is the histogram of the values of the distances between each peak/valley and 
valley/peak pair, 

wherein the music score database creating method comprises: 

using a music score to uniquely represent an actual music song such that there is a 
link provided between a music score database and a music database; 

using a curve including a set of digital values to represent the music score 
information; andf 

using peaks and valleys of the curve so as to index the music score database. 

21. (Currently amended) A method of automatically converting acoustic input in the 
form of humming into query keywords, comprising: 

a) converting the acoustic input into digital signal; 

b) detecting the pitch from the digital signal; 

c) converting the pitch into notes; 

d) representing the acoustic input by a pitch curve; 

e) smoothing of the pitch curve by removing small peaks and valleys; 

f) detecting peaks and valleys of the pitch curve; and 

g) generating the query keywords using the peaks and valleys in accordance 
with a method, wherein the method comprises calculating the distance between each peak/valley 
and valley/peak pair^f and using the peaks and valleys as reference points, and a note 
histogram of the peaks and valleys to serve as score keywords. 



-7- 



Appl. No. 
Filed 



10/670,083 
September 23, 2003 



22. (Original) A method of matching query keywords with music score keywords, 
com prising: 

a) checking a global feature for the complete actual music song, wherein the 
global feature is the histogram of the values of the distances between each peak/valley and 
valley /peak pair; 

b) matching the sequence of peak/valley distance values of the query and the 
peak/valley distance values of the music score keywords; and 

c) matching the note histogram by histogram intersection. 

23. (Original) A system for representing audio/musical information in a digital 
representation suitable for use in content-based information indexing and retrieval, the system 
comprising: 

means for determining a first representation including a set of peaks and valleys 
corresponding to maximum and minimum values respectively of at least one characteristic of the 
audio/music; and 

means for determining a second representation including values representing 
relative differences between the determined peaks and valleys. 

24. (Currently amended) A system for creating a music score database, comprising: 
means for using a music score to uniquely represent an actual music song such 

that there is a link provided between a music score database and a music database; 

means for using a curve including a set of digital values to represent the music 
score information^ andf 

means for using peaks and valleys of the curve so as to index the music score 

database. 

25. (Original) A system for converting a music score into score keywords, 
comprising: 

means for preprocessing a score curve to remove zero notes, the score curve 
including a set of digital values representing musical notes; 
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means for detecting peaks and valleys of the score curve; 

means for calculating the distance between each peak/valley and valley /peak pair; 

and 

means for using the peaks and valleys as reference points, and a note histogram of 
the peaks and valleys to serve as score keywords. 



